The clinical picture of meningitis was well known to the physicians of antiquity, but owing to a lack of anatomic study, it could not well be differentiated from other diseases of the brain. These studies were begun and completed in the middle of the eighteenth and, in the main, at the beginning of the nineteenth century. Robert Whytt, of Edinburgh, in 1768, was probably the first to clearly differentiate the clinical picture, and he described a number of cases in children of acute diseases of the meninges which coincided quite accurately with our knowledge of tuberculous meningitis. By succeeding study, particularly on the part of the French and German investigators, the pathologic anatomy and symptomatology were developed to the point at which we find them today. In comparativ,ely recent times attention has been chiefly directed to the bacteriologic origin of the disease. The tubercle bacillus, after its discovery by Koch, was readily proven to be the pathologic agent of tuberculous meningitis, and quite a number of other micro-organisms were found in meningeal exudates and the cerebra-spinal fluid.
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:t.fF;NINGI'l'IS. but extends in certain directions. When the roof is attacked by the ulcerative process, a perforation is likely into the middle fossa of the skull. This osseous ulceration may go on for some time and perforation occur only after some injury hasbeel1 received upon the skull in that region. Suppurative leptothenngitis of the basal ganglia and cerebellum may occur from extension along the sheaths of the facial and auditorv nerves.
The cochlea and semicircular canals, being surro~nded by harder bone, are seldom attacked, although they may be in the tuberculous variety and following this a tuberculous meningitis may be set up. Osseous ulceration may occur either in the carotid canal or in the roo£ of the jugular fossa. The most frequen.t pmrits of perforation are the tegmen over the tympanum or antrum and the sigmoid groove. When the dura is exposed by these perforations it throws out granulations to .protect itself and assist in the absorption of disintegrated bone. This granulation tissue, when seen through the external auditory' canal, may be mistaken for an aural polyp and removed with a snare, thus setting up an irritation which will produce a meningitis. Meningitis serosa is a form of meningitis which can be distinguished from other vari·eties only after it has suddenly cleared up, either spontaneously or following operation.
Barker expresses himself as being of the opinion that hardly ol;J.e-tenth of the intracranial complications of aural disease are brain abscesses and that more than nine-tenths are made up of meningitis, septic phlebitis and pyemia..
Meningitis manifests itself in a protean manner. Occasionally the symptoms are so typical that it is impossible to mistake the affection, and, at other times, they develop in such a latent form that only with the greatest difficulty and by the most careful attention to the etiology can a tentative diagnosis be made. This explains why, at the autopsy, the serous membranes of the brain are so often found involved when such. a condition had not even been suspe~ted intra wtam; and, on the other hand, the membranes are found pale and glistening in some cases in which the most marked cerebral symptoms have accompanied the affection. Since the. disease, as a rule, represents a diffuse affection of the surface of the brain, it produces general symptoms; and, as in the preponderance of cases, certain portions of the ,cortex are implicated, or the affection is propagated to' the cerebral substance, focal symp-toms also develop. The diagnosis, therefore, necessitates the proper appreciation of both of these groups of phenomena. The general symptoms which may precede or accompany the focal symptoms are headache, fever, vomiting, slow pulse, respiratory disturbances, jactitation, epileptiform convulsions, general hyperesthesia, delirium, involuntary discharge of urine and feces, and phenomena which are almost focal, such as tetany, grinding of the teeth, rigidity of the extremities and retraction of the muscles of the neck.
Headache is the most constant symptom. It is clue to pressure upon the dura, to inflammatory edema of the brain substance, or to an accumulation of fluid in' the ventricles. It is always decided, and while the patient is conscious his most persistent complaint is of excruciating and tormenting h~d· ache. Even when in a comatose condition we often note that the patient grasps his head with his' hands. Only in exceptional cases is headache absent or even less intense.
Convulsions and muscular twitchings are prominent. The muscular twitchings m.ay assume the form of epileptiform convulsions; delirium is common, and, particularly in children, a peculiar cry with which they sometimes start from their coma, is characteristic; it has been called the "hydrocephalic cry."
The pulse, especially at the onset of the disease, is slow and this is all the more significant when fever is present; in the later course of the affection the pulse becomes more frequent, irregular and smaller,
The temperature fluctuates markedly, varying between 101 0 and 106 0 F. Th;r espiration is early influenced; it is increased in frequency, sighing, and finally becomes intermittent and may assume the Cheyne-Stokes type. Vomiting is common and shows the peculiarity that it is most prone to occur when the patient assumes the upright posture; as a rule it is not accompanied by nausea and often, with quite persistent vomiting, the tongue is observed to be clean. Vertigo is also a frequent symptom. Occasionally there is inability to swallow. Contraction of the pupil is often very decided, The latter is probably a spastic myosis, due to an irritation of the cortical origin of the oculomotor nerves, A symptom which is almost invariably present is painful contraction of the muscles of the neck. This often confirms the diagnosis and is produced by an irritation of the nerve 7Ui MENINGITIS. supply of the muscles of the neck and particularly the spinal· accessory nerves. Phenomena belonging to the same category as the rigidity of the muscles of the neck are trismus, grinding of the teeth and spastic contraction of the abdominal muscles. The latter condition gives rise to the scaphoid retraction of the abdomen. Rigidity of the plUscles, particularly of the extremities, and convulsions restricted to definite'portions of the body are common symptoms; Hyperesthesia of the skin and muscles must be grouped with the most important diag-. nostic phenomena. This is particularly noticeable in the muscles of the neck and of the calves. . The reflexes are at first increased, later decreased and may finally disappear altogether towards the end of the disease. The presence of Kernig's sign has, in recent years, been included among the symptoms of meningitis, although its value should not be overestimated, as it is sometimes absent in well-marked cases of meningitis and is occasionally found in other conditions. Trophic and vasomotor disturbances in the skin are sometimes .met with, and among eruptions herpes is the most common.
Constipation is the rule; later in the course, involuntary evacuations occur. The urine is excreted in small quantities and sometimes contains albumin. Sugar has been demonstrated in a few cases, and by some authors a remarkable increase in the amount of phosphoric acid 'has been noted. Extreme emaciation, often very rapid,is common, and is probably due to the cerebral effect upon the processes of metabolism.
The focal symptoms relate to paralysis of the motor area; occasionally monoplegias and hemiplegias are observed. Motor aphasia is not infrequent. As soon as the meninges in the neighborhood of the optic nerve become implicated the clinical picture of optic neuritis develops.
The symptoms naturally vary according to the principal situation of the mening~tic inflammation. The convex portion of the brain is generally affected by suppurative disease, while basilar meningitis is much more likely to be of a tuberculous nature. It must not be forgotten that the spinal meninges are in many cases involved with those of the cerebrum, so that symptoms referred to the spinal cord are superadded to those developing from the brain. Suppurative meningitis is most commonly produced by contiguity, by way of the lymph-vessels or of the veins, and is due to caries of the petrous portion of the temporal bone and purulent inflammations of the middle ear. It may also be due to purulent catarrhal inflammations of the frontal sinus, operations upon the nose, the orbits, or in the aural cavity, to trauma, particularly fractures at the base of the skull, to wounds, to furuncles and to abscesses of the scalp.
The following * differential diagnosis between meningitis, brain absoess and sinus thrombosis" compiled mostly from Barr, is interesting in this connection:
As to the treatment, apart from employing general methods, such as the use of rest and the application of cold, very little can be accomplished. Surgical interference is naturally indicated in most cases of meningitis complicating aural disease. This procedure however is satisfactory only in a very small percentage of cas,es, chiefly from the fact that the serious nature of the ear disease is not recognized until the meningeal inflammation has become well established.
Some authorities claim that all cases of infectious meningitis terminate fatally. The writer'sexperienoe would not only seem to confirm this observation, but also to establish the belief that cases which recover after operation are those which have been termed "meningeal irritation" rather than cases of true infectious meningitis.
A recent addition to'our therapeutic resources is the operation of lumbar puncture. According to Quincke, the inventor of this method, the operation is indicated in the following conditions:
1. In cerebral pressure, with threatening symptoms, where it is desirable to relieve the pressure.
2. In moderate, long-continued pressure. 3. In conditions in which increased pressure is assumed or suspected.
4. In cases in which it is desirable to ,examine the cerebrospinal fluid independent of the cerebral pressure and thus obtain an opinion as to the nature of the meningitis.
5. In cases in which the fluid is to be examined for diagnostic purposes (blood, toxins, agglutinins, etc.).
6. For the purpose of injecting fluids into the spinal canal as therapeutic agents.
In the treatment of meningitis, lumbar puncture is employed largely for the purpose of relieving pressure, and in some cases ·See tables, pages 50 and 51.
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Pain is an early, severe and persistent symptom. Generally front:~,l and extends towards the vault, although it may be localized and correspond to the affected area. The fever in this condition does not attain a great height, nor Is It characteristic.
The pulse is in the majority of ,cases very rapid, but If there Is local pus formation It will become slow. The breathing is very short and rapid aped takes On the Cheyne-Stokes variety. Rigidity of the muscles of the back of the neck and retraction of the head usually accompany meningitis. There may be convulsions with loss of consciousqess to a greater or 'less degree.
BRAIN ABSCESS.
Onset Abscesses usually continue for from 2 to 3 weeks, but may extend over longer period. Death comes on by coma unless in later stages It is complicated by meningitis.
Chills in this condition are very severe and are frequently repeated and may be of one-half hour duraton. They are followed by profuse perspiration.
Vomiting in this condition is generally present in the early stages, but is not severe. The tongue is dry and heavily coated and there is severe diarrhoea. These symptoms somewhat simulate enteric fever except that headache is more severe.
No special ocular phenomena. Dizziness is not infrequently found. The Intellect is not. as a rule. interfered with except in complicated cases. This condition usually terminates in from two to three weeks, although the period may be much shorter. Death is usually due to pyemia or metastatic abscNls' of liver, lung, kidney or brain. i20 MENINGITIS.
of non-infective meningitis, uremia, etc., actually startfing results have been reported. The writer's own experience leads him to believe that lumbar puncture is of value chiefly as a means of diagnosis. The cerebro-spinal fluid has a normal specific gravity of about 1.010 and contains little or no albumin. In meningitis the albumin is greatly increased, while in cerebral abscess it is only slightly increased. It is claimed that the presence of more than one per cent is pathognomonic of meningitis.
The history of one case which I desire to report is as follows: A. S., female, white, aged 6 years. Three years ago the child had an attack of pneun10nia, complicated by an acutesuppurative otitis media involving both ears. The discharge ceased in about two weeks.
Six weeks previous to admission to the hospital the patient became peevish and irritable; complained of pain over the eyes, in the frontal region, and in the right ear. After three weeks of more or less severe pain, a spontaneous rupture of ;;he right membrana tympani occurred, relieving the aural pain, which, however, exerted no favorable influence upon the suffering referable to the frontal and occipital regions. Prior to, or immeditely following the appearance of the suppuration, the attending phY8ician noticed some tenderness and swelling over the mastoid region; this however, subsided within a day or two so completely as not to attract further attention.
Following irrigation, the discharge ceased at the end of one week. By this time the headache had become general, the pain being especially severe in the occipital region and the neck. On admission the temperature was 103 0 F.; pulse, 120; respiration, 24. The child was drowsy, stupid, and not. easily awakened. Examination of the right ear failed to disclose any discharge or other evidence of tympanic or mastoid disease except slight redness and bulging of the superior and" posterior wall of the canal. Traction on the auricle or pressure over the mastoid failed to elicit any outcry or other evidence of pain. The patient rested quietly that night and during the ensuing day, but on· the second night became restless and started up from time to time with a shrill scream, relapsing into stupor. This condition persisted for most of the second day, when the patient became more quiet, but developed marked rigidity of the muscles of the neck witTJ. strong retraction of the head. Marked and almost continuous twitching of both arms and legs now became prominent symptoms, as well as involuntary evacuation of bladder and bowels.
In this condition the writer saw the patient and advised an immediate mastoid operation, his diagnosis of mastoid involvement being based on the history of the ear having previously discharged, more especially, however, upon the characteristic drooping of the superior and posterior wall of the canal. The cortex was somewhat harder and thicker than usually encountered in a child of her years; the tip was not involved. Neither pus nor other inflammatory debris was found until the antrum was reached. A small carious opening through the roof of the antrum exposed a moderately inflamed and pulsating dura. The radical operation was performed, but no evidence of further intracranial involvement was discov· ered. For two days following the operation the patient improved only in one respect, namely, the reduction of the temperature by two or more degrees. However, on the third day after operation the patient attained a gradual rise of temperature, starting at 103 degrees F., at two a. m., reaching 107 degrees F. and a fraction by eight p. m., when death relieved her suffering. The moribund condition of the patient was so far advanced'that little or no anesthetic was required. The post-mortem findings would have been interesting, but unfortunately an autopsy was refused.
In conclusion, the writer would strongly urge on the part of the medical profession a more careful and better conception of the serious complications that frequently devdop from diseases of the tympanic cavity that are regarded, from the symptoms presented, as simple in nature.
All suppurative processes of the organ of hearing should be considered a menace not only to the health but actually to the life of the individual thus afflicted. The importance of this doctrine is not in the least lessened from the fact that we see many cases of otorrhea that have persisted for years without having caused appreciable harm. The ultimate outcome of many such cases is too well known and appreciated to admit of any controversy. After all, the most reliable treatment for meningitis complicating aural disease, and other in-tracraniaL lesions from the same cause, is to promptly recognize and. properly treat the initial ear disease.
